Introduction: Accidental gallbladder perforation frequently occurs during laparo-
Introduction
Laparoscopic cholecystectomy is a standard procedure for gallstones and polyps (1, 2) . This procedure is a minimally invasive surgery and has a lower risk of surgical-site infection (SSI) than open surgery (1) (2) (3) (4) (5) . Because endogenous skin or falling bacteria are almost never found in patients without bile contamination, first-generation cephem antibiotics, such as cefazolin sodium, are recommended on the operation day as antimicrobial prophylaxis for laparoscopic cholecystectomy as they offer a broad-spectrum antimicrobial effect and low toxicity at a low cost (6, 7) . Accidental gallbladder perforation occurs in about 20% of laparoscopic cholecystectomies, and bile contamination in the abdominal cavity can cause SSI and lead to the formation of a residual abscess or wound infection (8) (9) (10) (11) . Therefore, it is particularly necessary to prevent infection in patients with accidental gallbladder perforation. However, the necessity of antimicrobial prophylaxis for these patients is unclear. The aim of this study was to examine the clinical outcomes and need for antimicrobial prophylaxis after laparoscopic cholecystectomy for patients with accidental gallbladder perforation.
Materials and Methods
One hundred patients who electively underwent laparoscopic cholecystectomy for gallstones from January 2009 to December 2010 at Machida Municipal Hospital were evaluated based on clinical outcomes and the need for antimicrobial prophylaxis. They were divided into two groups: patients with intraoperative accidental gallbladder perforation (Group A) and patients without gallbladder perforation (Group B). We examined and compared the white blood cell count and C-reactive protein level the day after the operation, the complication rates of systemic inflammatory response syndrome and SSI, and the postoperative hospital stay between the two groups. We also performed intraoperative peritoneal irrigation to treat ascites using 500-mL physiological saline and examined the expression of bacteria in this fluid.
Our surgical procedure used a four-port method without a drainage tube, and we administered cefotiam hydrochloride only once just before the operation. We routinely washed the navel wound with physiological saline at a final stage of the operation. All wounds were closed using a skin stapler.
The nine surgeons in this study included six senior residents; the residents performed 90 operations. Patients with a high-risk comorbidity, such as severe diabetes mellitus, heart disease, or pulmonary disease, were excluded from this study. We defined an SSI as a wound with pus. SSI were treated with washing and dressing.
Comparisons between the two groups were conducted by Student's t-test and the χ 2 test. P-values <0.05 were judged to be statistically significant.
Results
One hundred patients were studied; Group A (with gallbladder perforation) included 37 patients, and Group B (without gallbladder perforation) included 63 patients.
The demographic characteristics are shown in Table 1 . The sex ratio differed between the two groups, and the mean operation time in Group A was longer than in Group B.
The postoperative variables are summarized in Table 2 . There were significant differences in every variable with the exception of postoperative hospital stay. Bacteria were found in eight patients in Group A, and the types of these bacteria are shown in Table 3 . Streptococcus species and Klebsiella pneumoniae were the most common. In contrast, bacteria were not found in Group B. Additionally, we divided Group A into two groups: bacteria positive and bacteria negative. We compared the two groups with the same variables ( Table 4 ). The hospital stay of bacteria-positive patients was longer than that of bacteria-negative patients.
Discussion
Laparoscopic cholecystectomy was first performed in the 1980s, and it is currently being evaluated to establish a standard procedure. Laparoscopic surgery is a minimally invasive and has a lower risk of SSI than open surgery. In laparoscopic cholecystectomy, if the abdominal cavity is not contaminated by bile due to gallbladder perforation, the procedure may be an aseptic surgery (1) (2) (3) (4) (5) . Therefore, antimicrobial prophylactics agents are generally administered only once before laparoscopic cholecystectomy in patients without accidental gallbladder perforation (6, 7) .
Accidental gallbladder perforation has been found in approximately 20% of patients, particularly in those with an inflamed gallbladder (8) (9) (10) (11) . Bile contamination in the abdominal cavity can cause SSI and lead to the formation of a residual abscess or wound infection. Therefore, irrigation and suction with normal saline after removing the gallbladder is generally believed to decrease the rate of postoperative SSI. In patients with gallbladder CRP, C-reactive protein; PHS, postoperative hospital stay; SIRS, systemic inflammatory response syndrome; SSI, surgical-site infection; WBC, white blood cell count.
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perforation, it may be necessary to administer antimicrobial prophylaxis much more frequently than in those without perforation. However, the number and type of antimicrobial prophylactic treatments that should be used in patients with accidental gallbladder perforation is unclear. It has been reported that antimicrobial prophylaxis is unnecessary for patients with accidental gallbladder perforation (12) (13) (14) (15) (16) , but few reports have recommended this (8) (9) (10) (11) .
In this study, the rate of accidental perforation was high because the surgeons were almost all senior residents. Also, the operation time for the perforation group was longer because the surgical procedure was difficult for the residents and the surgical stress was increased. We examined the clinical outcomes of the patients with gallbladder perforation (Table 2 ). There were significant differences in the rates of SSI, systemic inflammatory response syndrome, and inflammatory response according to laboratory data on postoperative day 1, as well as in the detection of bacteria in the abdominal cavity. No patients were suspected of having an SSI in an organ or in the surgical space. Patients with gallbladder perforation potentially had a higher risk of infection, and patients with bacteria in the abdominal cavity had a higher risk of infection (Table 4 ). The SSI in four patients involved a local infection of the navel that improved with short-term medication. Moreover, in 22% of patients with accidental gallbladder perforation, several bacteria were detected from intraoperatively irrigated ascites (Table 3) . Because the hospitalization period of patients with gallbladder perforation was not significantly prolonged and postoperative surgical treatment was not necessary in our study, their postoperative clinical course was acceptable. Therefore, it was not necessary to use an antimicrobial prophylactic agent after the operation. Also, Escherichia coli usually present predominantly in bile microorganisms. However, in our study, Escherichia coli presented in only one patient out of eight (Table 3) . We believe that irrigation of the abdominal cavity reduced the amount of bacteria. When the abdominal cavity is appropriately washed, it is unnecessary to use antimicrobial prophylaxis. It is necessary to examine how much to wash. Chong et al. reported that prophylactic antibiotics are not necessary but should be used for patients in a poor nutritional state (17) . It will be necessary to examine the need for antimicrobial prophylaxis in patients with severe comorbidity and in those who received emergency laparoscopic cholecystectomy.
In conclusion, our data suggest that the use of an antimicrobial prophylaxis once before the operation is sufficient for patients with accidental gallbladder perforation in elective laparoscopic cholecystectomy.
